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chapter - 1 
India has made a remarkable progress In the f i e l d 
of food production a f t e r "Green Revolution", However, 
Insp i t e of well knovm achievement in good q u a l i t y as well 
as c[uantlty of food, hunger and ma lnu t r i t i on are s t i l l 
prevQlent among the people of our country. In developing 
country l i k e I n d i a , the r a t e of diseases caused by d e f i -
c ienc ies of c e r t a i n vitamins and minera l s , i s very high 
when compared to developed c o u n t r i e s , s ince the vegetables 
are a l so the major source of vitamins and minerals besides 
the p u l s e s . The adequate use of vegetables w i l l keep human 
being away from large number of common d i s e a s e s . 
There are four very important solanaceous vegetable 
c rops , such as p o t a t o , tomato, c h i l l i and b r i n j a l , which 
are c u l t i v a t e d ex tens ive ly in Ind ia and abroad. 
I n t e r e s t in vegetable growing has increased very 
r ap id ly during the l a s t few y e a r s . Itiis is because of 
g rea te r apprec ia t ion of the value of vegetables as food. 
The food production in the country has s t a b l i s h e d 
for the l a s t few years around 130 to 150 m tonnes. I t is 
es t imated t h a t by the turn of t h i s century 225 m tonnes of 
ftoai w i l l bS .".seice t& fesd 6t!: Safest tr.^rbi^i^.'^. tii'^tilf^tititit 
LycoperaIcon lycoperslcum L. commonly known as 
tomato or tamatar , i s a common and popular vegetable of 
Ind i a , The tomato is one the most important "p ro tec t ive 
foods" because of i t s s p e c i a l n u t r i t i v e va lue . I t i s the 
wor ld ' s l a r g e s t vegetable crop a f t e r po ta to and sweet po ta to . 
Tomatoes are used for soup, s a l ad , ketchup, sauces 
and many otherways. Tomatoes have been used as food by the 
inhab i tan t s of c e n t r a l and south America s ince p r e - h i s t o r i c 
time,, 
Tomato has o r ig ina t ed in Peruvian and Mexican r eg ions . 
I t is introduced in to Europe by Spanish explorers in the 
ea r ly s i x t e e n t h century , European migrants l a t e r on i n t r o -
duced i t to the U.S.A. and Canada. Th.,ough the re is no 
d e f i n i t e record of when i t came to Ind ia . But i t was 
known tha t Portuguese, perhaps introduced in to I n d i a . 
According to an es t imate of FAO c u l t i v a t o r an area 
of over 80,000 ha, was under c u l t i v a t i o n of tomato in 
1978, with an annual product ion of near ly 740#000 tonnes . 
! • ! N u t r i t i v e value 
The outs tanding value of the tomato as a source 
of spec ia l n u t r i e n t s needed in the d i e t is ind ica ted by 
i t s n u t r i t i v e va lue . 
3 
(per 100 g of edible portion) 
M p i s t u r e 
Pro t e in 
F a t 
M i n e r a l s 
F i b r e 
Other ca rbohy-
d r a t e 
Calcium 
Magneslum 
Oxa l i c a c i d 
Phosphorus 
I r o n 
9 3 , 1 
1.9 
0 . 1 
0 . 6 
0 .7 
3 .6 
20,0 
15 .0 
2 . 0 
36.0 
1.8 
gn) 
N 
n 
M 
M 
N 
mg 
N 
N 
M 
H 
Vitaxnin A 
Thiamine 
R a b i o f l a v i n 
N i c o t i n i c a c i d 
Vitamin C 
C a l o r i e s 
sodium 
Potass ium 
copper 
Sulphur 
c h l o r i n e 
320 lU 
0.07 mg 
0 .01 " 
0.4 •• 
31 ,0 " 
23 ,0 " 
45 .0 " 
114.00 •• 
0.19 " 
24 .0 " 
38 .0 " 
The nu t r i t ive value varies in different var ie t ies 
and also depends upon the environment in which i1; is 
cul t ivated . 
Tomato is mainly a se l f -pol l ina ted crop plant but 
a cer tain percentage of cross poll inat ion has been recor-
ded. 
The tomato belongs to the family Solanaceae to the 
genus Lycoperslcon, Many var ie t ies of tomato are grown 
a l l over the world. I t is a warm season crop. This plant 
can not stand to severe f ros t . The crop does welL under 
(. 
average monthly temperature of 21 -2 3*^ C. The beat s o i l 
fo r tomato c u l t i v a t i o n is r i c h in loam with a l i t t l e 
sand. Tomatoes do bes t in a s o i l t h a t has s o i l r e a c t i o n 
from pH 6.0 - 7 . 0 . 
1, 2 Diseases and pes t s 
The tomato i s prone to a number of severe d i s e a s a 
The causes may be fungi , b a c t e r i a , v i r u s e s , roo t knot -
nematodes pr abnormal environments. Diseases are damping 
off, Fusarium w i l t , e a r l y Bl ight , Late Bl ight , Lgaf Mould, 
Bac te r ia l w i l t , leaf c u r l . Mosaic and Root-)cnot Nematodes. 
Tomato suf fers from a nuirtoer of phys io log ica l d i s o r d e r s . 
The most common are Puff, 'Ca t face ' and h a i l i n j u r y . 
The tomato is a t t acked by a number of insec t p e s t s . 
some important ones are tomato F r u i t worm, Epilachna 
Bee t le . In addi t ion t o these J a s s i d s , red mites become 
se r ious t h r e a t to the crop, 
1,3 Inauced mut;^ tion 
The induction of mutation has been accepted as a 
useful tool in p l an t breeding i^rogramme, one of the most 
important app l i ca t ion of mutation breeding is the c rea t ion 
of v a r i a b i l i t y , which increases the scope for s e l e c t i o n . 
The idea of inducing mutations a r t i f i c i a l l y and using 
them for crop improvement was introduced by deVries in 
1901. The discovery of cheniical mutagens in 1940 by Auerbach 
Opened new arena for Improving crop p lan t s . I'low there are 
hundreds of synthetic chemicals belonging to difiierent 
groups which are exclusively used in agriculture,, 
In view of present advancement in our knowJiedge the 
gene and genetic variat ion, our ab i l i t y to creato var ia-
tion by induction of mutations has been increasing. The 
idea of inducing mutation a r t i f i c i a l l y and u t l iz ing them 
for breeding was put forward by Hugo de vries in 19 01, 
The use of chemical mutagens in agricul ture for 
improving crop plants presented a new departure from 
conventional methods. I t was well known that the use of 
chemical mutagens in mutation breeding helps much in inducing 
a greater va r i ab i l i t y in various plant characters within 
a comparatively short period of time. 
The induction of mutations has been accept€;d as a 
useful tool in plant breeding programnne. One of the chief 
advantage of mutation breeding is the ab i l i t y to improve 
single feature in a var ie ty . Another advantage of mutation 
breeding is the creation of va r i ab i l i t y which widen the 
scope for se lec t ion, 
^icromutatlons produce genetic va r i ab i l i t y in quan-
t i t a t i v e characters of the crop p lants . Hence, they deserve 
ful l a t tent ion of plant breeder. 
Induction of gene t i c v a r i a b i l i t y by the use of 
mutagens ' has been a r egu la r and highly ef fectiv<i system 
for crop improvement endeavoirs (IAEA, 1970). 
The system i s s u i t a b l e for a l t e r i n g polygenic t r a i t s 
in s e l f - p o l l i n a t e d crop (Classen, 1950, Khan, 19138 and 
S idd iqu i , 1991), 
The n a t u r a l v a r i a b i l i t y for y i e ld and y ie ld component 
charac te r s i s very narrow in tomato - a se l f p o l l i n a t e d 
c rop . In recen t years there have been a number oi: attempts 
to assess r a d i a t i o n induced gene t ic v a r i a b i l i t y JLil quan-
t i t a t i v e cha rac te r s of d i f f e r e n t crop p lan t s such as bar ley 
(Gaul, 1964), wheat (Scossirol i , 1968; Lar ik , 1979); 
Sorghum (Sree-Ramulu, 1974) r i c e (Rao and Siddiq,, 1977), 
mungbean (Rajput, 1974; Khan, 1987) and eggplant (Siddiqui , 
1991). 
in s e r i e s of e;q3eriments c a r r i e d out in various 
c rops , i t has been e s t ab l i shed t h a t chemical, mutagens, 
when appl ied to p l a n t s . Induced mutations of polygenic 
na ture (Borogevic, 1969; Gottschalk, 197 3; Larik,, 1975, 
Khan, 1982, S idd iq l , 1982; Khan and S idd iq i , 19B()) , 
Due to economic and n u t r i t i o n a l importance of tomato 
an important vegetable crop of India , a comprehensive study 
of the e f fec t s of d i e t h y l - s u l p h a t e (dES) an a l k y l a t i n g 
agent and sodium azide (SA), a r e s p i r a t o r y i n h i b i t o r was 
undertaken In two var ie t ies ( pant Bahar) and (Pusa Ruby) 
of Lycoperaicon lycopersicujn L, to understand the following 
aspects t 
1. to study the biological damage (l ike in^JL^ition in 
seed germination, seedling injury and pollen f e r t i l i t y ) 
in M. generation, 
2. to study the morphological changes i . e . abnormalities 
in cotyledons and foliage leaves, 
3, to induced va r i ab i l i t y in various quant i ta t ive 
characters , 
4, to estimate means and coefficient of var ia t ion . 
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c h a p t e r - 2 
REVIEW OF LITERATURE 
This c h a p t e r d e a l s w i th e a r l i e r i n v e s t i g a t i o n s on 
some of t h e h i g h l y i m p o r t a n t a s p e c t s of m u t a t i o n - b r e e d i n g 
which I n c l u d e s , q u a n t i t a t i v e and q u a l i t a t i v e g e n e t i c s , 
b r e e d i n g and i n d u c t i o n of m u t a t i o n i n tomato and i t s 
r e l a t e d p l a n t s p e c i e s , A c r i t i c a l s u r v e y of l i t e r a t u r e i n -
d i c a t e t h a t I n s p i t e of g r e a t n u t r i t i o n a l and economic 
Impor tance of tomato , ve ry l i t t l e a t t e n t i o n has been p a i d 
t o n o n t u b e r i f e r o u s p l a n t s of t h e genus L y c o p e r s i c o n . A 
b r i e f rev iew of the e a r l i e r I n v e s t i g a t i o n s on v a r i o u s 
a s p e c t s of tomato (Lycopers icon. esculantum M i l l . ) a s given 
below t 
2 . 1 General x 
Alexander ^1969) worked on d i f f e r e n t i a l s t a i n i n g of 
a b o r t e d and n o n - a b o r t e d p o l l e n . The s t a i n used produce 
b e s t r e s u l t of d i f f e r e n t i a t i o n t o g ive green p o l l e n wa l l 
and red p r o t o p l a s m . Moreover, i t i s p o i n t e d o u t t h a t i n 
t h e t y p i c a l s t a i n , a b o r t e d p o l l e r g r a i n s a r e green and 
n o n - a b o r t e d ones a r e r e d . I t i s u s e f u l f o r toth anglosperm 
and gymnosperms mic rogametes , 
A.Lobo e t al, (19 84) conduc ted an experimemt to 
:i 
determine the f i e l d s i z e and r e p l i c a t i o n number fo r tomato 
v a r i e t y was c a r r i e d ou t . The c o e f f i c i e n t of vard.ation 
decreased s i g n i f i c a n t l y when p l o t s i z e was increiased by 
length o r furrow number, 
Kinet e t a l , (1985) s tud ied resumption of c e l l u l a r 
a c t i v i t y induced by cytokinin and gibb€>rlins t reatment 
in tomato and repor ted t h a t meiot ic a c t i v i t y and nuclear 
DNA synthes i s stopped for 6 days under unfavourable l i g h t 
cond i t i ons , 
Chandra e t a l , (1985) repor t ed u l t r a s t r u c t u r e of shoot 
apex of tomato. The roeristem cons i s t s of surface l aye r 
t h a t was d i f f e r e n t from the r e s t of meristem and unique 
among the d ico ty ledons , 
Pomboet a l , (1985) repor ted the e f f ec t of many growth 
r egu l a to r inc luding 2,4-D in gel condi t ion on emergence and 
growth of gemninated tomato seeds,Gel can be an e f f ec t ive 
medium to intixjduce growth r e g u l a t o r in to tomato p lan t s a t 
the germination s t a g e , 
Niazl and Chohan (1986) repor ted the e f f ec t of sodium 
ch lor ide and zinc on the growth of tomato p lant . Five d i f f e -
r e n t concentra t ions alongwith the constant concent ra t ion 
of zn (5 PPM) were t r i e d on tomato. Results showed t h a t 
1I-1 
NaCl had negative effect on fresh/dry weight of root, plant 
height and fresh weight of leaves, however it helped in 
increasing the fresh weight of shoot. The interaction of 
NaCl and zn was significant in only fresh weight of root 
in favour of NaCl, zinc did not play effective role in 
presence of NaCl for better growth of tomato, 
Georglev ' et aJ.(1986) grown standard 69 in the 
period of 1978-82 with modern technologies and developed 
new tomato cultivar for early field production, 
Mustafa and Stoesser (1986) investigated the ovules 
of tomatoes in relation to fruit set. Three types of ovules 
were found using fluorescent light a) Big dark ovules 
b) middle sized fluorescing (c) small dark ovule. The 
basal ovules developed less frequently into a seed compa-
rable to apical ones, 
Bejottes e_t ad, (1986) worked on influence of phos-
phorus on fertilization, growth and development parameters 
in tomato plants. Phosphorus effects on germination, growth 
and flowering of tomatoes. The best results were obtained 
with dosage of 120 kg PjO^/hectare influencing positively 
the growth in height, fresh weight and dry weight of plants. 
Baranov and Lobov (1986) studied the effect of ethy-
lene on the sowing qualities of tomato seeds. It is 
e s t a b l i s h e d t h a t annual app l i ca t ion of d i f f e r en t concen-
t r a t i o n of 1.4, 1.60, 2.0 and 2.4 k^/ha has no inf luence 
on Uilk y i e ld , weight of 1000 seeds and germinat ion. 
Radivan e t a l . (1986) repor ted t h a t totnatocniltivar 
fo r eva lua t ion of low temperature t o l e r a n c e . 27 tomato 
c u l t i v a r s and breeding ll-nes were evaluated for cold 
to l e rance during 1980-81 and 1981-82. The bes t performances 
were noted in case of FM-52009 and UC82 c u l t i v a r s and 7 8W29 
breeding l i n e . 
Raijadhav e t a l . (1986) repor ted c o r r e l a t i o n r eg re -
s s i o n s tud ies in tomato. The s tud ies were made out of 
crosses of 10 inbred l i ne s in a s e t of 54 genotypes amongs 
the charac te rs such as t o t a l so lub le s o i l , a c i d i t y , f r u i t 
weight , diameter and y i e l d . S i g n i f i c a n t , p o s i t i v e and 
negat ive c o r r e l a t i o n regress ion observed in number of 
cha rac t e r . 
Chalakov (1987) con t r ibu ted to the study of se l f -
pruning tomatoes fo r l a t e product ion. The bes t r e s u l t s 
were obtained fj:x)m cvs . s tandard 69 and Marti which y ie ld 
54080 kg/ha and 50470 kg/h of s tandard production respec-
t i v e l y or 18.3 and 10.4% more than the con t ro l Chishchina 
e t a l . (1987) s tud ied acce l e ra t ion of r ipening «ind y i e ld 
of e a r l y tomatoes. Glasshouse and pot experiments were 
carried out with three different cultivars for 4 years 
with 2 chemicals which accelerate the tomato r^ ipeining 
and yield. 
Martinez and Creda (1987) studied the influence of 
nitrogen fertilizer under saline conditions on growth of 
tomato and cucumber plant I and plant II. The effect of 
treatment on the plant was dependent on developmental 
stages. 
Ivakin and Grushin (1988) reported thermostability 
of peroxidase in various tomato species. The activity 
of peroxide and its isozyme was detennined in 13 samples of 
seven tomato sp, using the disc electrophoresis method. 
The considerable difference in total peroxidase activity 
were noted. 
Zhuchenko et al. (1988) reported on sex clifterences 
for recombination frequency in tomato. The lev€>l and 
direction of sex differences in tomato depend siignificantly 
on genotype of F. piant, 
Sonneveldand Welles (1988) studied yield and quality 
of rock wool tomatoes as affected by variation in climatic 
conditions. 
Hasan et al^ . (1988) carried out in vitro selection 
for salt tolerance line in L, peruvianum. The Halt 
l i l 
tolerance line has been obtained by cell suspension 
culture and then in callus to increasing coiacentrations 
of NaCl (50-350 mg). 
Nam Song (1988) investigated cytological varifica-
tion by C banding pattern in parents and hybrid,, The 
resulting banding pattern is species specific. 
Saimbhi and Gill (1988) reported the effect of 
various date of transplanting on yield and quality of 
processing tomato Dec - Jan, planting showed hiijhest 
yield while Feb, - March decreased the yield by more than 
5% over the December transplanting, 
Mehrotra (19 88) worked out the effect of nagnese 
deficiency and on the uptake of 32p in cauliflon/er and 
tomato. The plants are grown at deficient (0,00055 PHM) 
and optimal .55 PPM) level of Mn supply in refined sand 
culture. Manganese deficiency enhanced the transiport 
of 32p from root to top in both the species,, 
Barker and Ready (1969) studied the effect: of nitro-
gen source and biocides on the growth and composition of 
tomato. Potassium deficiency manifested by leaf and at&n 
necrosis. 
Behling et al, (l989) studied the distribution and 
utilization of calcium by two tomato lines differing in 
] . 
calcium efficiency when grown under low calcium stress. 
The two lines detect the internal differences oil Ca 
transport and distribution. 
Peirce and Crispi (1989) reported the relationship 
between flowering and ripening dates modified in tomatoes 
by polyethylene mulch and row covers. It was noticed that 
row covers are useful in northern area for the selection 
of early flowering lines. 
Mutation 
Grant e t £ l . (i960) s tud ied the e f f ec t of MH on 
tomato seed germination percentage . Percent seed germination 
decreased with increase of mutagenic concen t r a t i ons . 
Dhesi and Nandpuri (1964) repor ted decrease in seed 
germination, number of b r snches /p lan t in tomato with an 
inc rease of gamma rays r ad ia t ion dose, 
J a i n ^ §1^, (1967) repor ted the e f fec t of EMS and 
gamma rays in combination and hydrazine a lone . A decrease 
in seed germination and seedl ing number observeia with 
inc reas ing doses of mutagens, 
Majid, (1969) s tud ie s a decrease In M pollen 
f e r t i l i t y with increas ing dosage of mutagen when tomato 
v a r i e t i e s t r e a t e d with EMS, 
].^ 
AV.deev (19 83) repor ted l e t h a l mutations and he t e ros i s 
breeding in tomatoes, ^ t e r o t i c hybrid on l e t h a l bas is 
connected with vitamin B^. 
Zamir (1983) i r r a d i a t e d wild tomatoes spec ies pol len 
with ganuna rays and crossed with L. esculentum^ M, hybrids 
backcrossed r e s u l t e d in the elmination of male and female 
a l l e l of pgm - 2 from the popula t ion , 
Hosticka £ t a l . (19 84) induced p l a s t i d mutation in 
tomato by n i t roso-methyl u rea . NMU produced p l a s t i d mutation 
in M, generat ion in c u l t i v a t e d as well as wild v a r i e t i e s . 
But chloixjphyll de f i c i en t mutant appeared in the M_ and M 
genera t ion , 
Diaz e t al_. (1985) I s o l a t e d 5-male s t e r i l e l i n e 
mutants of stamenless type by Gibberl ins app l i ca t ion a t the 
-4 
concentra t ion of 3x10 Molar, 
Linfor th e t ail. (19 87) repor ted two mutants with 
higher concent ra t ion of 2,7-dimethyl-.2-4-octa d iened io ic acid 
(ODA) . 
Jayabalan and Rao (1987) repor ted the e f f ec t of 
gamma rays , EMS and NMU on morphological feaibures of tomato. 
The e f fec t s of physical mutagens were more as compared to 
those of the cheinical mutagens. 
Sav^hey and Bhadula (19 88) s tud ied tomato microsporo-
genesis in the normal and male s t e r i l e s tamenless-2 mutant. 
1n 
The development of microspore and as soc ia t ed changes in 
t he tapetum were examined. The t a p e t a l c e l l s of the mutant 
were enlarged while no change in sporogeneous t i s s u e . 
Adamse e t £ l . (1988) i s o l a t e d a yellow green leaves 
and elongated hypocotyl , d e f i c i en t in phytochrome tomato 
mutant , 
Fujino e t ad. (1988) repor ted the e f fec t iveness of 
e thylene biosynthes is and act ion of i n h i b i t o r s in pheno~ 
t y p i c a l l y r eve r t i ng the e p i n a s t i c mutant of tomato. The 
r e s u l t s i nd i ca t e t ha t the phys io log ica l l e s ion r e s u l t i n g 
from the epigene mutat ion, 
Bhadula e t al.. (1989) s t u d i e d the amylose a c t i v i t y 
in the normal g ibbe r l in s e n s i t i v e male s t e r i l e s tamenless-2 
mutant and GA, reve r t ed mutant of tomato. The amylose 
a c t i v i t y did not d i f f e r in two l i n e s , 
Jayabalan and Rao (19 89) repor ted the e f f ec t of 
physica l and chemical mutagens on f r u i t y i e ld of tomato. 
Two v a r i e t i e s of tomato namely Co-2 and Pusa Ruby were 
i r r a d i a t e d with f ive d i f f e r en t dosages of physical mutagens 
and EMS and NMU from 10 mM to 50 mM and ImM to SonM, Soaked 
seeds for 4 h r s , F r u i t y e i l d , number and weight perp lan t 
genera l ly decreased in M generat ion with increased in dose/ 
cone, of mutagens in c u l t i v a r s , 
Jansen (l990) worked on induct ion of s treptcmycin 
rejsistance in the' viild tomato, A p ro top l a s t mutagenesis and 
c e l l s e l e c t i o n system was used for the i s o l a t i o n oil r e s i s t a n t 
mutant l i n e s . P ro top l a s t was t r e a t e d with the matujre N^nitro 
somethyl urea and could be regenerated in to f e r t i l e p lan t 
wi th streptomycin r e s i s t a n t cha rac t e r , 
Jayabalan & Rao (1991a) s t ud i ed v a r i a t i o n in some 
biochemical and so lub l e seed pro te in in induced mutants of 
tomato, 
Jayabalan & Rao (1991b) made comparative study of 
induction of v i ab l e mutations by gamma rays , EMS and NMU 
in tomato, 
Singh ejb al., (1991) noted the e f fec t of cycoc'el on 
s i z e , biochemical and post harvest phys io logica l changes in 
Ly copers icon esculentujm Mill cv. Pusa Ruby f rv i i t s . 
Rastogi and Bisaria ( l99l) repor ted t h a t marphactin 
s i g n i f i c a n t l y improved f r u i t a t 10-200 ppm in tomato. I t 
caused promotion in Ju ice (%) and t o t a l so lub le s o l i d s a t 
10-100 ppm but reduced the ascorbic ac id content and sugar 
content in a l l the concen t r a t ions , 
Sekhar and Sawhney (1591) repor ted tha t So lan i fo l i a 
mutant (Sf /s t ) of tomato (Lycopersicon egculentum) produced 
en t i r e margined leaves t reated with glbberl ic acid (GA ) 
3 
and shown a significant change In leaf treated with (ccc) 
2 chloroethyltrimethyl ammonium chloride an inhibitor of 
of gibberlin, 
2.3 Hybridization 
Peter and Rai (1980) studied combining ability 
analysis In tomato, A 10x10 diallel crosses are carried out 
In F and F_ generation to obtain data on gene action in 
tomato, 
Kravchenko (1983) studied the increasing genetic 
variability in hybrid tomato population.. The genetic diver-
sity of hybrid tomato population increased markedly due to 
crossing of selected genetypes in F , 
Pelrce (1983). reported relationship of parental 
combining ability and test-cross segregation to breeding 
productivity of tomato, 
Nagata et aJ, (1984) worked on comparison of mor-
phological traits among tomato cultivars the wild species 
and their F hybrid. Fruit size and colour of the F^ hybrids 
were different from those of parents, 
Nash et al_. (1985) determine allelic relationship in 
stamenless tomato mutant. These mutants were intercrossed 
in half diallel design. 
C a s t i l l o .Munoz e t a l . (19 86) worked on tomato 
breeding methods of p o l l i n a t i o n . 
Kaheshwaran e t a l . (1986) worked on use of i n t e r -
s p e c i f i c hybrid in iden t i fy ing a new a l l e l i c s p e c i f i c i t y . 
Pol len of the hybrid showed super i r r e v i a b i l l t y amd tube 
growth r a t e as compared to pol len of two pa ren ta l p l a n t , 
Koomeef g t ^ , (1986) s tud ied the breeding of a 
tomato genotype,help to genet ic manipula t ion. The d i r e c t gene 
t r a n s f e r us ing Agro~bacterium to p ro top l a s t der ived from 
c a l l u s , 
Agadzhanyan (1985) repor ted same fea tures of the 
manifes ta t ion of incompa t ib i l i t y in i n t e r s p e c i f i c hybr id i -
za t i on , 
Georgiev and Atanassova (1988) worked on tomato l i n e 
with s h o r t f r u i t p e d i c e l . The tomato l i n e KD-106 s p . was 
developed by c ross ing two species of tomato and recur ren t 
s e l e c t i o n i s done for sho r t f r u i t pedice l (2-5 mm), 
2.4 Genetics 
Peter and Rai (1980) reported fruit yield and other 
characters influencing fruit yield were pat to detailed 
genetic analysis utilizing dialle, combining ability, gene 
action and heritability were obtained. 
.:() 
EVans e t al^, (19 83) repor ted s i n g l e gene mutation 
in tomato p lan t s regenerated from t i s s u e c u l t u r e . 
Pet and Fr ida Garrestsen (1983) repor ted the gene-
t i c a l and environmental fac tors inf luencing seed s i z e of 
(L, esculentxim) and the seed s i z e e f f ec t the growth and 
development of tomato p lan ts* Large seeds germinated e a r l i e r 
than small s eeds , 
Bhutan! t Kallo (1983) worked on geneticM of caroten-
noids and Lycopene in tomato. 
Young §t al., (1990) s tud ied i n - v i t r o method for 
sc reening for the presence of the pat-2 gene in tomato. 
Under f i e l d condi t ions pa t -2 gene which condi t ions par-
thenocarpy in tomatoes i s r ecess ive ovar ies of p lan t s 
segrega t ing for the pat-.2 genes were excised and cu l tu red 
on a medium conta in ing 100 PPM g i b b e r l i c ac id . 
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c h a p t e r - 3 
l?6I?5i^J^3___ANp__METHOpS 
3.1 Materlala : 
The following materials were used In the present 
invest igat ion. 
f 
3.2 Varieties used : 
Seeds of two different Indian varieties of Tomato 
Lycopersicon esculentum Mill, were obtained from different 
source.Seeds of variety Pant Bahar were obtained from 
Dr. A.Q. Khan, Senior Research Officer in Plant Eireeding 
Department , Pantnagar Agriculture University, Nainital 
(U.P.) and seeds of the variety Pusa Ruby, precuxed from 
CXipta Agencies, Aligarh, 
3.3 Mutagens used : 
Two chemical mutagens, dietyl sulphate (dES) an 
alkylating agent and sodium azide (SA) a respiratory 
inhibitor were used in present investigation, 
3.3.1 Diethyl sulphate (dES) : 
Diethyl sulphate is an alkylating agent. It causes 
alkylation of phosphate group of the DNA as well as the 
bases. It has 1/2 h life time. 
L. (^ 
3.3.2 Sodium azlde (SA) - NaN ; 
Sodium azide (SA) , a r e s p i r a t o r y i n h i b i t o r , i s 
suppl ied by the Indian Drugs and Pharmaceutical Ltd, 
Hyderabad. I t induces point mutation through a base t r a n s i t i o n 
mechanism on r e p l i c a t e d DNA. Molecular weight i s 6^5, Oi, 
3.4 Methods 
3.4.1 Preparation of Mutagenic Solution i 
1% stock solution of dES (pH - 7,0) and sodium azlde 
(SA) (pH o 3.0) prepared. It is diluted further in order 
to get the mutagenic solution of desired concentrationa 
utilizing the following formula, 
where 8. = Cone, of stock solution 
S2 «= Cone, of desired solution 
V^ «« Volume of stock solution to be taken 
Vj » Volume of desired solution required 
3.4.2 Seed treatment J 
The solutions of dES and SA were prepared at 
(27+1 C) room temperature and were used for treating the 
seeds of tomato varieties Pant Bahar and Pusa Ruby, Only 
freshly prepared mutagenic solution were used to tireat the 
seeds. 
Z.i 
P r i o r t o t r e a t m e n t 25 h e a l t h y seeds o£ unifoirm 
s i z e were soaked In d i s t i l l e d water f o r 9 h r s . anci then 
s u b j e c t e d to t h e Var ious c o n c e n t r a t i o n s of the mutagen 
f o r an equa l l e n g t h of t ime i . e . 6 h r s . Dur ing th«> t r e a t -
ment t h e t e s t t u b e s were shaked f r e q u e n t l y i n ord€(r t o 
p rov ide s u f f i c i e n t a e r a t i o n t o t h e s e e d s . A f t e r t h e t r e a t -
m^int seeds were tho rough ly washed under r u n n i n g tc»p w a t e r 
t o remove t h e excessefrautagen. C o n t r o l s were m i i n t a i n e d by 
t j r e a t i n g the seeds wi th r e s p e c t i v e b u f f e r s o l u t i o i i s . 
The t r e a t e d as wel l as c o n t r o l s eeds of each v a r i e t y 
from e v e r y t r e a t m e n t were s p r e a d over mois t c o t t o n i n P e t r i -
p l a t e s were k e p t i n s i d e t h e B.O.D. i n c u b a t o r a t 27+1 C 
wi th r e l a t i v e humid i ty of 55%, The B.O.D. experim<rnt was 
conducted t o f ind ou t LDCQ dose and s e e d l i n g s growth 
s t u d i e s , 
3 . 4 . 3 D e t e r m i n a t i o n of LDrp dose 
LDcQ(dose r e d u c i n g ge rmina t ion u p t o 50%) was 
de te rmined f o r each mutagen on the b a s i s of t h e t o t a l 
number of seed germina ted i n a t r e a t m e n t . Seeds wihich 
g ive r i s e t o b o t h r a d i c l e and plumule were c o n s i d e r e d as 
g e r m i n a t e d . For each t r e a t m e n t and c o n t r o l t h e p e r c e n t a g e 
of seed ge rmina t ion was c a l c u l a t e d by the f o l l o w i n g fo rmula , 
^«^™.(« •-•{^ v, fo^\ No. of seeds ge rmina ted „ -,-,« 
Germinat ion (%) o o^otal r^o. of seeds sown "" ^°° 
I. 
3.4.4 Seedling growth studies : 
On the lOth day, the seedling height was estimated 
by measuring the root and shoot length of lO randomly 
selected seedling for each treatment and control. 
The following formula was used to calculate the 
percentage inhibition in seed germination and jjercentage 
« 
seed l ing i n j u r y . 
Percentage i n h i b i t i o n 
or C o n t r o l - t r e a t e d _ ,^n 
Control 
Percentage in jury 
*\fter having determined the LDcg dose , following 
concen t ra t ions were s e l ec t ed for f i e ld experiment as i nd ica -
ted aga ins t each mutagen. 
dES « 0.1%, 0,2%, 0.3% and 0.4% 
SA » 0.01%, 0.02%, 0.03% and 0.04% 
Two hundred seeds of each v a r i e t y were t r e a t e d with 
0.1 t o 0,4% dES (pH a 7,0) and 0.01% to 0,04% SA (pH « 3.0) 
c o n c e n t r a t i o n s , exac t ly in the same way as in the case of 
B.O.D, experiment t o r a i s e M. p lants in order to c o l l e c t 
f i e l d d a t a . 
Seeds from each t rea tment were sown in 30 cm d i a -
meter c l ay pots in order to r a i s e seed l ings , 7.5 - 10 cm 
long seedl ings were t r ansp lan ted to well prepared experimental 
f i e l d and maintained following the package of p r a c t i c e s 
> 
recommended for the crop. Experiments were conducted in 
complete randomised Block Designs (CRBD) with three 
replicates. The distance between seedling and row was 
75 X 60 cm. 
3. 5 Studies in M generation P 
3. 5.1. Morphological abnormalities : 
The plant showing anomalies in cotyledons and 
leaves were recorded in the field. The frequency of such 
abnormalities was calculated by the formula given loelow. 
Cot /leaf ^°' °"^  seedlings showing cot./leaf 
abnormallty(%) = abnormalities _ ^ 
^ Total No, of M- seedling 
3.5.2 Pollen fertility 
The pollen fertility was estimated from fresh pollen 
samples. Prom mature but undehisced anthers some desirable 
amount of pollen were dusted on a slide containing a drop 
of 1% acetocarmine. The pollen grains which took up stain 
had a regular outline were considered as fertile wliile the 
empty one's without stain and had a irregular shap© were 
considered as sterile. For determining the pollen fertility, 
pollen from five different plant for each tre;;tment were 
taken. Percentage of pollen fertility was estimated by the 
following formula. 
2\] 
No, of fertile pollen 
Percentage of pollen = - ^ , .^^^^g^ ,-- : X 100 
fertility IZ ^K %' °^ P°^^^" ^^^'^^ 
-' analvsed , 
3.5,3 Quantitative characters i 
Following 7 quantitative characters were jjtatisti-
cally analysed to asses the extent of induced variability 
in M, generation, 
(a) Plant height : Height in cm measurcid from bcise to 
top of the plant. 
(b) Days of flowering i No. of days from the day of sowing 
to opening of first flower. 
(c) Days of maturity t No. of days from the day of sowing 
to maturity of first fruit, 
(d) No, of brarK;hes/plant : Total no, of branchesi produced 
by a plant, 
(e) No, of fruits/plant : Total No, of fruits produced by 
a plant. 
(f) Fruit girth t Girth in cm in the middle part of the 
fruit, 
(g) Fruit weight : Weight of mature fruJ^ ts in gmsi. 
(note : All the characters except character No, 2 were 
at the time of maturity), 
3,6 Statistical Analysis 
Observations recorded on various quantitat.ive 
2 : 
characters In different treatments and control were 
subjected to statistical analysis to asses the induced 
variance, 
mm 
3.6.1 Mean(x) : 
The arithenetic mean or simply the mean in the sum 
of all the observation divided by the total no« of obser-
vations • 
•y 
• 1 
A r i t h r a a t i c mean X = 
^ - ^ ^ ^ \ 
N 
or 
£X 
N 
where X, ,X- X = Obse rva t i ons 
1 /• n 
N « Number of obse^rvat ions 
3.6.2 Standard deviation (SP) 
Standard deviation is a measure of variability or 
dispersion which is the positive square root of mean of the 
Square of deviations of the individual observations from 
their arithmatic mean. It is calculated by the following 
formula. 
(X.-X,)^ + (X-X,)^ + ....(X-X^) 
SD «<J ± ^ .•^- — 2L. 
SD o J ^X-X)^ 
^ N 
or 
2:^ 
where 
X = mean of the observat ions Involved 
X a sum of a l l i nd iv idua l observat ions l . e . x - + ^2 
•^  ^ ^ i 
N «3 Number of observations 
3.6.3 Standard error (S«E») of mean : 
The standard deviation computed for sample mean is 
called by the name standard error of mean. It is now any 
computational error but merely a standard deviation measuring 
the variability of fluctuations anwng sample mean and 
calculated by the following formula x 
_ _ S.D, of samples 
where 
S.D. = Standard dev ia t ion of ind iv idua l observat ions 
N « number of observat ions or s i z e of the sample 
drawn, 
3.6.4 Coeff ic ien t of v a r i a b i l i t y (CV %) i 
I t measures the r e l a t i v e magnitude of v a r i a t i o n 
present i n observat ions r e l a t i v e to the magnitude of t h e i r 
a r i thraa t ic mean. I t i s defined as the r a t i o of s tandard 
devia t ion to a r i thmat ic mean expiress as a percentage and 
i s a u n i t l e s s number. The following formula v?ere vised to 
I., 
compute coefficient of variability (CV) 
CV (%) = -^2- X 100 
where 
SD = Standard deviation 
X js arithmatic mean 
wli 
Chapter - 4 
Seeds of tomato plants viz., varieties Pant Bahar 
and Pusa Ruby were treated with ten different concentrations 
of dES and sodium azide in order to determine the percentage 
seed germination, I^DCQ close* seedling grovrth injury and 
pollen fertility. Data were also taken for seven different 
quantitative characters and were statistically analysed to 
estimate the extent of induced variability by the above 
mentioned mutagens, 
4,2 Percentage of seed germination s 
The simple and preliminary experiment in B.O,D, 
incubator shown a dose dependent decrease in seed germi-
nation. The control seeds were germinated on 4th day after 
sowing in both the varieties i.e. Pant Bahar and Pusa Ruby. 
However, treated seeds exhibited a delayed germination with 
the increasing mutagenic concentrations, (Table 1 to 4). 
The maximum inhibition in seed gerniination was 
observed with 0,09 and 0.10% SA treatment in variety Pusa 
Ruby (84%) while it was 64% in variety Pant Bahar with 
0.10% SA treatment. In case of dES treatment with both the 
varieties maximum inhibition in seeds germination was recorde 
in Pant Bahar (80%) with 1,0% dES, it was 72% in Pusa Ruby 
with 1.0% dES treatment (Figs. 1 & 2). 
Table 1 t E f f e c t of dES on ge rmina t ion of seeds in 
Wescu len tum M i l l , v a r i e t y Pan t Bahar 
Trea tment Germinat ion 
p e r c e n t a g e 
I n h i b i t i o n percen-
tage 
Con t ro l 
0.1 % 
0.2 % 
0.3 % 
0.4 % 
0.5 % 
0.6 % 
0.7 % 
0 .8 % 
0,9 % 
1.0 % 
80 
72 
64 
56 
40 
36 
32 
32 
28 
24 
20 
20 
28 
36 
44 
60 
64 
68 
68 
72 
76 
80 
Table 2 j Effect of dES on germination of seeds in 
h* ggculentum M i l l , va r i e ty Pus a Ruby. 
Treatment 
Germination 
percentage 
I n M b i t i o n 
percentacge 
Control 
0.1% 
0.2% 
0.3% 
0.4% 
0.5% 
0.6% 
0.7% 
0,8% 
0.9% 
1.0% 
92 
80 
76 
76 
56 
48 
40 
39 
36 
32 
28 
8 
20 
24 
24 
44 
52 
60 
61 
64 
6 8 
72 
100 
I 
n 
h 
i 
b 
i 
t 
1 
o 
n 
0,1 0,2 0.3 0,4- 0.5 0.6 0.7 ().8 0.9 1.0 
Concentration of DES 
Pusa Ruby Pant Bahar 
FIG 1 Effect of d£s on i n h i b i t i o n in seed germinat ion of 
L. esculentum M i l l . 
T a b l e 3 j E f f e c t of SA on g e r m i n a t i o n of s e e d s in 
h» ^3 ci^ Jen turn M i l l . V a r i e t y P a n t Bahar 
T r e a t m e n t 
C o n t r o l 
0 . 0 1 % 
0.02% 
0 . 0 3 % 
0.04% 
0 .05% 
0 .06% 
0 .07% 
0 .08% 
0 .09% 
0.10% 
G e r m i n a t i o n p e r c e n t a g e I n h i b i t i o n p e r c e n t a g e 
80 
80 
76 
64 
64 
60 
48 
44 
44 
40 
36 
20 
2 0 
24 
36 
36 
4 0 
52 
56 
56 
6 0 
6 4 
Table 4 ? E f f e c t of SA on germina t ion of seeds in 
h' escu len tum M i l l , v a r i e t y Pus a Ruby 
Treatment I n h i b i t i o n p e r c e n t a g e 
Con t ro l 
0.01% 
*^0.G2% 
0.03% 
0.04% 
0.05% 
0.06% 
0.07% 
0.08% 
0.09% 
0.10% 
84 
76 
64 
48 
40 
32 
28 
20 
16 
16 
16 
24 
36 
4 4 
52 
60 
6 3 
72 
80 
84 
84 
100 
I 
n 
h 
i 
b 
i 
t 
i 
0 
n 
V 
.01 .02 .03 .04 .05 .06 .07 ,08 .09 .10 
Concentration of SA 
Pant Bahar Pusa Ruby 
FIG ?. E t fec t of SA on i n h i b i t i o n in seed germination of 
L. esculentum Mi l l . 
: i ; 
4.3 LDcQ dose : 
LDcQ dose for both the nnutagen with regai"d to the 
v a r i e t i e s Pant Bahar and Ptisa Ruby were ca l cu la t ed on the 
bas i s of germination curve obtained by p l o t t i n g germination 
percentage aga ins t the concent ra t ion of the mutcigens, 
(Fig . 3 t o 6 ) . 
LDcQ dose of dES for both the v a r i e t i e s i . e . Pant 
Bahar and Pusa Ruby vrere 0.34% and 0.46% (Figs , 3 and 4) 
where as in case of SA (sodium azide) t reatments , , LD^Q 
dose ca l cu l a t ed were 0.059% and 0.038% for Pant Bahar 
and Pusa Ruby r e s p e c t i v e l y (Figs . 5 and 6) , 
4.4 Seedling growth 
The growth of the contcol and t r e a t e d s«;edlings 
was recorded a f t e r 10 days of germination. The length of 
roo t and shoot of 10 s e e d l i n g s , s e l ec t ed a t random, was 
measured in cms in a l l the t rea tment and controls! . The 
mean length of shoot and root given in t a b l e s 5 sind 6. 
The percentage of seedl ing in jury was calculaited on the 
bas is of reduct ion in seed l ing he igh t . 
I t i s ev ident firom the t ab les 5 and 6 t ha t the 
mean of seedl ings height decreases with Inc reas ing con~ 
cen t r a t i ons of both the mutagens. The maximum height 6,70 
cm observed with 0,1% dES t reatment in Pusa Ruby while I t 
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J, 
was 5.00 cm in Pant Bahar with the same t r ea tment . Sodium 
azide reduced the seedl ings he ight cons iderably in Pant 
Bahar 5 cm with 0.01% Pusa Rjjibr i . e . 5.78 cm with 0.01% 
The highes t r a t e of seedl ing in ju ry (65.01%) was 
not iced in v a r i e t y Pusa Ruby with 0,04% Sh t reatment 
where a s , i t was (45.79%) in v a r i e t y Pant Bahar with the 
same t rea tment (Table 6 ) . The maximum in ju ry caused by 
0.4% dES was (61.19%) and (52.49%) in v a r i e t i e s Pant Bahar 
and Pusa Ruby r e spec t i ve ly (Table 5 ) . The graph (F igs , 7 
and 8) r ep resen t s the seedl ings growth in jury in v a r i e t i e s 
Pant Bahar and Pusa Ruby. 
4.5 Plant su rv iva l j Survival percentage of p lan ts a f t e r 
15 days of t r ansp l an t was c a l c u l a t e d . Pant Bahar shown 100% 
surv iva l percentage with, 01% SA treatment wfiile i t was 
91.66% in Pusa Ruby with ,01% SA t rea tmont . In both the vari-
e t i e s Pant Bahar and Pusa Ruby surv iva l j>ercentage of 
t r ansp lan ted Plant was maximum and ranging from 8-21% 
(Table 7 and 8 ) , 
4.6 Pollen f e r t i l i t y t Pollen f e r t i l i t y reduced with an 
inc reas ing concent ra t ions of both the mutagens, showing a 
l i n e a r dependence of f e r t i l i t y on concen t r a t i ons . Maximum 
reduct ion in pol len f e r t i l i t y was not iced with 0.4% dES 
Table 7 : Sur-vival p e r c e n t a g e of s e e d l i n g s of tomato 
v a r i e t i e s Pant Bahar and Pusa Ruby t r e a t e d 
wi th dES (15 days a f t e r t r a n s p l a n t i o n ) 
V a r i e t y Trea tment dES S u r v i v a l p e r c e n t a g e 
Pant Bahar C o n t r o l lOO.OO 
0.1% 95 .80 
0.2% 95 .81 
0.3% 91.62 
0.4% 79 .16 
Pusa Ruby C o n t r o l 95 .83 
0.1% 91 .66 
0.2% 87 .50 
0.3% 83 .33 
0.4% 75 .00 
Table 8 j S u r v i v a l p e r c e n t a g e of s e e d l i n g s of tomato v a r i e t i e s 
of Pant Bahar and Pus a Ruby t r e a t e d with SA.( 15 days 
a f t e r t r a n s p l a n t a t i o n ) 
V a r i e t y Treatment SA S u r v i v a l p e r c e n t a g e 
Pant Bahar Con t ro l 
0 ,01% 
0.02% 
0.03% 
0,04% 
1(^0,00 
100,00 
95 .83 
95 , 83 
91.66 
Pus a Ruby Cont ro l 
0.01% 
0.02% 
0.03% 
0.04% 
95 .83 
91.66 
87.50 
83, 33 
79.16 
T^ble 9J Effect of mutagens on f e r t i l i t y of L. esculeritum 
Mill va r . Pant Bahar and Pus a Ruby. 
Treatment 
Pant Bahar 
Pollen 
fertility(%)lReduction(%) 
Pus a Ruby 
Pollen 
f e r t i l i t y (?0 Reduction (%) 
Control 
0 . 1 % dES 
0 . 2 % dES 
0 . 3 % dES 
0 . 4 % dES 
9 3 . 2 2 
8 4 . 7 7 
7 9 . 4 3 
7 7 , 5 9 
7 5 . 0 9 
— 
9 . 0 6 
1 4 . 7 9 
1 6 . 7 6 
1 9 . 44 
9 6 . 6 7 
9 4 . 3 3 
9 3 . 8 2 
9 0 . 7 5 
8 9 . 0 9 
" 
2 . 4 2 
2 . 8 5 
6 . 1 2 
7 . 8 4 
0 . 0 1 % SA 
0 . 0 2 % SA 
0 . 0 3 % SA 
0 . 0 4 % SA 
9 3 . 2 0 
8 8 . 2 9 
8 5 . 9 8 
8 2 . 4 0 
0 . 2 3 
5 . 2 8 
7 . 7 6 
1 1 . 6 0 
9 4 . 2 3 
9 4 . 0 0 
9 0 . 8 7 
8 7 . 3 8 
2 . 5 2 
2 . 7 6 
5 . 9 9 
9 . 6 1 
,i:i 
(19.44%) In variety Pant Bahar, while It was (7.84%) in 
variety Pusa Ruby (Table 9), 
4.7 Quantitative Characters 
4 .7 .1 Plant he ight : Maximum reduct ion in p lan t he ight 
(41.38 cm and 35.00 cm) was not iced with 0.04% SA and 
0.4% dES i n the v a r i e t i e s Pant Bahar and Pusa Ruby 
r e s p e c t i v e l y . 
Maximum increase in height (47.59 cm) was observed 
with the 0.02% SA in v a r i e t y Pusa Ruby. S ign i f i can t 
incireaae in height was shown by v a r i e t y Pant Bahar i . e . 
(51.75 cm) with 0,1% dES. Pant Bahar a l s o shown marked i n -
crease in height (49.50 cm & 48.50 cm) with the t rea tments 
0.01% SA and 0.02% SA r e s p e c t i v e l y . (Table 10) , 
A negative s h i f t of mean value observed in v a r i e t y 
Pusa Ruby with dES t r ea tmen t s . Vfhlle Pant Bahar and Pusa 
Eluby shown a mean s h i f t in both the d i r e c t i o n s in a l l 
t r ea tments , 
4 .7.2 Days t o flowering s Table 11 shows t h a t the mean 
value increased s i g n i f i c a n t l y over con t ro l with regards 
to days t o f lowering. The maximum pos i t i ve s h i f t In mean 
value was not iced with 0,04% SA treatment In v a r i e t y Pant 
Bahar where as a negative and no mean s h i f t value was 
Table 10 j Induced va r i a t ion in Plant height (cm) in M, generat ion 
of L, esculentum M i l l , v a r i e t i e s Pant Bahar and Pus a 
Var 
P a n t 
Pus a 
R u b y , 
Le ty 
B a h a r 
Ruby 
T r e a t m e n t 
C o n t r o l 
0 . 1 % dES 
0 . 2 % dES 
0 , 3 % dES 
0 . 4 % dES 
0 . 0 1 % SA 
0 . 0 2 % SA 
0 . 0 3 % SA 
0 . 0 4 % SA 
C o n t r o l 
0 . 1 % dES 
0 . 2 % dES 
0 . 3 % dES 
0 . 4 % dES 
0 . 0 1 % SA 
0 . 0 2 % SA 
0 0 0 3 % SA 
0 . 0 4 % SA 
M e a n + S . E . 
4 6 . 7 5 + 1 , 16 
5 1 . 7 5 + 1 . 6 7 
4 7 . 7 5 j t l . 4 7 
4 6 . 7 5 _ i l . 5 0 
4 6 . 0 0 ^ - 1 . 76 
4 9 . 5 0 + 1 . 5 7 
4 8 . 5 0 + 1 . 2 6 
4 4 . 7 5 + 1 . 2 8 
4 1 . 3 8 + 1 . 3 1 
4 1 . 7 5 + 1 . 3 2 
4 1 . 5 0 + 1 . 1 5 
4 0 . 2 5 + 0 . 9 2 
3 8 . 0 0 + 0 . 9 8 
3 5 . 0 0 + 1 . 14 
4 6 . 2 5 + 1 . 4 9 
4 7 . 5 9 + 1 . 2R 
3 9 . 5 0 + 1 . 5 3 
3 6 . 7 5 + 1 . 2 1 
S h i f t i n x ' 
-
+ 5 . 0 0 
+ 1 . 0 0 
-
- 0 . 7 5 
+ 2 . 7 5 
+ 1 . 7 5 
- 2 . 0 0 
- 5 . 3 7 
-
- 0 . 2 5 
- 1 . 5 0 
~ 3 . 7 5 
- 6 . 7 5 
+ 4 . 5 0 
+ 5 . 8 4 
- 2 . 2 5 
- 5 . 0 0 
S . D . 
5 . 1 9 
7 . 4 8 
6 . 58 
6 . 7 4 
7 . 8 8 
7 . 0 5 
5 . 6 4 
5 . 7 2 
5 . 8 9 
5 . 9 1 
5 . 1 5 
1 .12 
4 . 4 1 
5 . 12 
6 . 6 6 
5 . 7 3 
6 . 8 6 
5 . 4 4 
cv % 
1 1 . 1 0 
1 4 . 4 5 
1 3 . 78 
1 4 . 4 1 
1 7 . 1 3 
1 4 , 2 4 
1 1 , 6 0 
1 2 . 78 
1 4 . 2 3 
1 4 . 1 5 
1 2 . 4 0 
1 0 . 2 3 
1 1 . 6 0 
1 4 . 6 2 
1 4 . 4 0 
1 2 . 04 
1 7 . 3 6 
] 4 . 8 0 
j',ii.)i< 11 » InUijcfti v>>*4.it.ion i n aayu t o 1 l o w e r I n u In M^ gt^ rK t^M t luri 
ot L'. e;scu i en turn M x l i . v a r i e t i e s Pcint Uahar a n a i-u:.'a Hu u 
Var i e t y Tireatment Mean j - S.E. S h i f t in X S .D. CVi'/o) 
IMnL ij.ihar C o n t r o l 
0 . 1 ';i u L S 
0 .2% dL3 
0 . 3',; dE3 
0.4% clKS 
0 . 0 1 % SA 
0 .02% :iA 
0 .03% SA 
0.04% SA 
Pias.j Ruby Cont ro l 
0 . 1 % dKS 
0.2v^ dKS 
0 . 3 % dES 
0 . 4;4 dKS 
0 . 0 1 % SA 
0.02; ' . SA 
0 .03% SA 
0.04% S.. 
5 0 . 0 0 _ i l . 2 2 
5 9 . 5 0 + 1 . 1 1 
6 0 . 5 0 + 1 . 0 4 
6 1 . 0 0 + 1 . 0 0 
6 1 . 5 0 + 0 . 9 5 
5 8 . 50+1 .19 
59 . 50+1 .1 1 
5 9 . 5 0 j : i a i 
6 1 . 9 0 + 0 . 8 6 
5 8 . 5 0 + 1 . 1 9 
59 .50 j ; l . 11 
5 9 . 5 0 ^ 1 . 1 1 
5 9 . 5 0 j ; l . l l 
6 0 . 5 0 + 1 . 0 4 
5 7 . 0 0 + 1 . 2 9 
5 8 . 5 0 + 1 . 1 9 
6 0 . 5 0 + 1 . 0 4 
6 0 . 5 0 + 1 . 04 
+ 1 .50 
+ 2 . 5 0 
+ 3 . 0 0 
+ 3 . 5 0 
+ 0 . 5 0 
+ 1 .50 
+ 1 .50 
+ 3 . 9 0 
+1 .00 
+1 .00 
+ 1 . 0 0 
+ 2 . 0 0 
- 1 . 5 0 
+2.00 
+2.00 
5 .04 
4 . 1 8 
3 . 6 0 
3 . 3 1 
3 .02 
4 . 7 6 
4 . 1 8 
4 . 1 8 
2 . 6 0 
4 . 7 6 
4 . 1 8 
4 . 1 8 
4 . 1 8 
3 . 6 0 
5 .62 
4 . 76 
3 . 6 0 
3 . 6 0 
8 .6 8 
7 .02 
5 . 9 5 
5 .42 
4 . 9 1 
8 .13 
7 .02 
7 .02 
4 . 2 0 
8 .13 
7 .02 
7 . 02 
7 . 0 2 
5 . 9 5 
9 . 8 5 
8 . 1 J 
5.9!j 
5 .9! . 
3'/ 
not iced with .01% SA and »02% S^ r e spec t i ve ly In l>usa 
Ruby, Except these two cases a l l t rea tments shovm a 
pos i t i ve mean s h i f t with both the v a r i e t i e s , 
Heighest value of CV(%) was observed with 0„01% SA 
(9.85) ^nd 0.1% dES (7.02) in v a r i e t y Pusa Ruby but in 
Pant Bahar maximum CV % ca l cu l a t ed was 0.01% SA (8.13) and 
0.1% dES (7.02) t reatments r e spec t ive ly (Table 11) . 
4 .7 .3 Days t o maturi ty : Table 12 revea l s t h a t the mean 
value increased over con t ro l with regards to days to maturi ty 
a f t e r mutagenic t reatments s i g n i f i c a n t i nc rease in mean 
values were not iced in Pant Bahar with 0.04% SA (77+0.81) 
arid 0.4% dES (77.0+0.91) while in Pusa Ruby i t was observed 
with 0.4% dES (77.0+9.81) t r ea tment . P o s i t i v e mean s h i f t 
value obtained in both the v a r i e t i e s with a l l the t r ea tmen t s . 
4 .7 .4 Number of Branches/plant : Table 13 c l e a r l y revea ls 
the mean values increased over c o n t r o l . S ign i f i can t i n c r e -
ase i n mean value obtained in Pant Bahar with t reatments 
0.01% SA (6.30+0.32) 0,02% SA (6.10+0.33) and 0.1% dES 
(6.35+0.43) 0.2% dES (6,10+0.44) . However in v a r i e t y Pusa 
Ruby t rea tments r e su l t ed in 0.01% SA (7.50+0.33) and 0.1% 
dES (7.65+0.35) 0.2% dES (7.35+0.43) r e s p e c t i v e l y . 
The maximum CV (%) was a not iced with 0.04% SA 
(34 .46 ) , 0,3% dES in v a r i e t i e s Pant Bahar and Pusa Ruby 
T a b l e - 12 : I n d u c e d v a r i a t i o n i n d a y s t o m a t u r i t y i n M g e n e r a t i o n 
of L, e s c u l e n t u m M i l l v a r i e t i e s P a n t E a h a r 
V a r i e t y T r e a t m e n t Mean + S . E . S h i f t i n X S .D, CV(%) 
P a n t Baha r C o n t r o l 7 4 . 5 0 + 1 . 0 4 - 3 . ^ 0 4 . 8 3 
0 . 1 % dES 7 4 . 5 0 + 1 , 0 4 - 3 . 6 0 4 , 8 3 
0.2% dES 7 6 . 0 0 + 0 , 9 1 + 1.50 2 . 7 3 3 . 5 9 
0 .3% dES 7 6 , 0 0 + 0 . 9 1 + 1.50 2 . 7 3 3 . 5 9 
0.4% dES 7 7 . 0 0 + 0 , 9 1 + 2 . 50 2 . 1 6 2 . 8 0 
0 . 0 1 % SA 7 4 . 5 0 + 1 . 0 4 - 3 , 6 0 4 . 8 3 
0.02% SA 7 4 . 5 0 + 1 , 0 4 - 3 . 6 0 4 . 0 3 
0 ,03% SA 7 6 , 0 0 + 0 . 9 1 + 1.50 2 . 7 3 3 . 5 9 
0,04% SA 7 7 . 0 0 + 0 . 8 1 + 2 . 5 0 2 , 1 6 2 . 8 0 
Pusa Ruby C o n t r o l 7 4 . 5 0 + 1 . 0 4 - 3 . 6 0 4 . 8 3 
0,1% dES 74,50+1.04 - 3.60 4.83 
0.2% dES 7 4 . 5 0 + 1 . 0 4 - 3 . 6 0 4 . 8 3 
• 0 .3% dES 7 6 . 0 0 + 0 . 9 1 + 4 . 5 0 2 . 7 3 3 . 5 9 
0.4% dES 77,00+0.81 +2.50 2.16 2,80 
0 . 0 1 % SA 7 4 . 5 0 + 1 . 0 4 - 3 . 6 0 4 . 8 3 
0.02% SA 7 5 . 9 0 + 0 . 7 9 + 1 . 4 0 2 . 5 1 3 . 3 0 
0 .03% SA 7 6 . 0 0 + 0 . 9 1 + 1 . 5 0 2 . 7 3 3 , 5 9 
0.04% SA 7 6 . 0 0 + 0 . 9 1 + 1 . 5 0 2 , 7 3 3 . 5 9 
T a b l e - 13 : I n d u c e d V a r i a t i o n i n ' number o£ b r a n c h e s / p i a n t 
i n i4 g e n e r a t i o n of L, e s c u l e n t u m M i l l , v a r . P a n t Bahar 
and Pusa Ruby. 
V a r i e t y Treatment Mean + S .E . S h i f t i n X S .D. CV(%) 
— - „ • _ ]_ . J - — — — — - - - - - I _ — , — , „ , 
Pant Bahar Control 6 . 0 5 + 0 . 2 6 -" , - 1 .19 1 9 . 6 6 
0.1% dZS 6 . 3 3 + 0 . 4 3 +0 .30 1 .95 3 0 . 7 0 
0.2% dES 6 . 1 0 + 0 . 4 4 +0 .05 1.97 3 2 . 2 9 
0.3% dES 5 . 8 0 + 0 . 4 0 - 0 . 2 5 1.82 3 1 . 3 7 
0.4% dES 5 . 5 5 + 0 . 3 2 - 0 . 5 0 1 .43 2 5 . 7 6 
0.01% SA 6 .30+0 .32 +0 .25 1 .45 2 3 . 0 1 
0.02% SA 6 , 1 0 + 0 . 3 3 + 0 . 0 5 1 .51 24 .7 5 
0.03% SA 6 , 0 5 + 0 , 4 3 - 1 .95 3 2 . 2 3 
0.04% SA 5 . 6 0 + 0 . 4 3 - 0 . 4 5 1.93 3 4 , 4 6 
Pusa Ruby C o n t r o l 7 . 1 0 + 0 . 2 9 - 1.33 18 .73 
0.1% dES 7 . 6 5 + 0 . 3 5 + 0 . 5 5 1.56 2 0 . 3 9 
0.2% dES 7 . 3 5 + 0 . 4 3 + 0 , 2 5 1.92 2 6 . 1 2 
0.3% dES 6 . 2 5 + 0 . 4 4 - 0 . 8 5 1.97 3 1 . 5 2 
0.4% dES 6 . 0 0 + 0 . 3 5 - 1 . 1 0 1.58 2 6 . 3 3 
1 .50 2 0 , 0 0 
1.43 2 0 . 2 8 
1.45 22 .97 
0.02% 
0 .03- : 
0.04% 
SA 
SA 
SA 
SA 
7 . 5 0 + 0 . 3 3 
7 , 0 5 + 0 . 3 4 
6 .31+0 ,32 
6 .05+0 ,29 
+ 0 .40 
- 0 . 0 5 
- 0 . 7 9 
- 1 . 0 5 
3 :^  
respectively, 
4.7 .5 Number of f r u i t s / p l a n t t Table 14 shows that the re 
i s a s i g n i f i c a n t v a r i a t i o n i n rnean values i n nuitiloer of 
f r u i t s per p l an t in t r e a t e d populat ion i n v a r i e t i e s Pant 
Bahar and Pusa Ruby* In Pant Bahar v a r i e t y the m<»an value 
increased was observed with .01% SA (27.90+1.12) .02% SA 
(27.70+0,78) and 0.1% dES (27.70+1.24)0.2% dlES (26.90+0.84) 
t rea tment . While in the v a r i e t y Pusa Ruby 0.01% i3A 
(26.90+0.94) given s i g n i f i c a n t r esu l t , ( t ab le :' 14)., Mean 
s h i f t value was pos i t i ve and negative i n the varJLety Pant 
Bahar & Pusa Ruby. Maximum CV% was not iced In Pant Bahar 
with 0.1% dES (20.28) t rea tment while in Pusa Ruby i t 
was^l6.74^)with 0.02% SA trea tment . 
4 .7 .6 F r u i t g i r t h ; ^ Table 15 shows t h a t Pant 
Bahar e x h i b i t s i g n i f i c a n t increase in mean with 0,01% SA 
(12.40+0.45) and 0.02% SA (12.20+0.44) with dES i t was 
0.1% dES (12.90+0,31) and 0.2% dES (12.90+0.43). There 
were no s i g n i f i c a n t moan value increase was noticed with 
Pusa Ruby v a r i e t y . Pant Bahar shows pos i t i ve and negative 
mean s h i f t while Pusa Ruby showna negative value with a l l 
the t r ea tmen t s . The v a r i e t y Pant Bahar t r e a t e d with 0,04% 
SA showed highes t CV('%) i . e . 15.33. In case of F'usa Ruby 
Mghes t CV(%)( 14.86) repor ted with 0,02% SA t rea tment . 
Table - 14 : Induced variation in number of fruits/plant in u 
generation of L, esculentum Mill, varieties pant Baliar 
and Pusa Ruby. 
Variety Treatment f-fean + S.E. Shift in X S.D. CV{%} 
P a n t Baha r C o n t r o l 2 5 . 4 0 + 0 . 5 8 - 3 . 0 4 1 1 . 0 6 
0 . 1 % dES 2 7 . 7 0 + 1 . 2 4 + 2»30 5 . 62 2 0 . 2 8 
0.2% dES 2 6 . 9 0 + 0 , 8 4 + 1 ,50 3 . 8 0 1 4 . 1 2 
0 .3% dES 25 .144-0 .80 - 0 . 2 6 3 , 6 0 1 4 . 3 1 
0.4% dES 2 1 . 8 8 + 1 . 0 4 - 3 .52 4 . 6 8 2 1 . 3 8 
0 . 0 1 % Sh 2 7 . 9 0 + 1 . 1 2 + 2 . 5 0 5 .04 1 0 . 0 6 
0.02% Sh 2 7 . 7 0 + 0 , 7 8 + 2 . 3 0 3 . 5 0 1 2 , 6 3 
0.03% SA 2 6 . 1 0 + 0 , 8 8 + 0 . 7 0 3 . 9 6 1 5 . 1 7 
0,04% SA 2 2 . 3 0 + 0 . 9 6 - 3 . 1 0 4 . 3 0 19.?R 
Pusa Ruby C o n t r o l 2 4 . 8 0 + 0 . 7 0 - 3 . 1 2 12. '18 
0 . 1 % dES 2 5 . 6 0 + 0 , 8 4 + 0 . 8 0 3 . 7 6 1 4 . 6 8 
0.2% dES 2 5 . 3 6 + 0 . 7 8 + 0 . 5 6 3 . 5 6 } 4 . 03 
0 ,3% dES 2 3 . 4 0 + 0 . 7 4 - 1 .40 3 . 3 6 1 4 . 3 5 
0.4% dES 2 2 , 3 8 + 0 . 7 5 - 2 . 4 2 3 . 4 4 1 5 , 3 7 
0 .01% Sh 2 6 . 9 0 + 0 . 9 6 + 2 . 1 0 4 , 2 6 1 5 . 8 3 
0.02% SA 2 5 , 2 0 + 0 . 9 4 + 0 . 4 0 4 , 2 2 1 6 . 7 4 
0,03% SA 2 4 . 9 4 + 0 . 8 4 + 0 .14 3 . 7 6 1 5 . 0 7 
0,04% SA 2 2 , 4 0 + 0 . 6 6 - 2 . 4 2 3 . 0 0 1 3 , 3 9 
Table 15 : Induced v a r i a t i o n in f r u i t g i r t h (cm) in M^  
generat ion of L, esculentum M i l l . v a r i e t i e s Pant Bahar 
and Pusa Ruby. 
Var ie ty Treatment htean+S.E, Shif t in S,D. CV(%) 
"" X _ _ „ ™ ™ - ™ . 
P a n t B a h a r C o n t r o l 1 2 . 0 0 + 0 , 4 4 
0 . 1 % dES 1 2 . 9 0 + 0 . 3 1 + 0 . 9 0 
0.2% dES 1 2 , 9 0 + 0 , 4 3 + 0 . 9 0 
0 .3% dES 1 2 , 2 0 + 0 . 5 5 ~ 0 . 2 0 
0.4% dES 1 1 . 0 0 + 0 . 3 9 - 1,00 
0 . 0 1 % SA 1 2 , 4 0 + 0 . 4 5 + 0 , 4 0 
mm 
0.02% SA 1 2 . 2 0 + 0 . 4 4 + 0 . 2 0 
0 .03% SA 1 1 . 8 5 + 0 . 4 4 - 0 . 1 5 
0,04% SA 1 1 . 8 0 + 0 . 5 7 - 0 . 2 0 
Pusa Ruby Control 13,00+0,73 
0 . 1 % dES 1 2 . 0 0 + 0 . 3 5 - 0 , 8 0 
0.2% dES 1 1 . 9 0 + 0 . 5 2 - l . l O 
0 .3% dES 1 1 . 7 0 + 0 . 3 9 - 1.30 
0.4% dES 1 1 , 7 0 + 0 . 3 3 - 1 .30 
0 . 0 1 % SA 1 1 . 7 0 + 0 . 3 9 - 1.30 
0.02% Sh 1 1 . 5 0 + 0 . 5 4 - 1.50 
0.03% SA 1 0 . 9 0 + 0 . 4 0 - 2 . 1 0 
0.04% SA 1 0 . 6 0 + 0 . 3 7 " 2 . 4 0 
1 .41 
0 . 9 9 
1.37 
1 .75 
1.24 
1.42 
1.39 
1 .41 
1 .8] 
2 . 3 0 
1,13 
1.66 
1 .25 
1 .05 
1 .25 
1 .71 
1,28 
1.17 
1 1 . 7 5 
7 . 6 7 
1 0 , 6 2 
14 .34 
1 1 . 2 7 
1 1 . 4 5 
1 1 . 3 9 
11 .89 
1 5 . 3 3 
1 7 . 6 9 
9 . 2 6 
1 3 , 9 4 
1 0 , 6 8 
8 .97 
1 0 . 6 8 
1 4 , 8 6 
1 1 . 7 4 
11 .03 
3;, 
4.7.7 Firult weight i No s i g n i f i c a n t chSunge in the mean 
values with regards to f r u i t weight was not iced a f t e r 
inutagenie t reatment except i n the v a r i e t y Pant Ba'ihar with 
0.1% dES (32.00+2.13) and 0,2?C dES (31.50+1.50) t r ea tmen t . 
In o ther t rea tments mean s h i f t recorded negat ive and p o s i t i v e 
i n both the v a r i e t i e s (Table 16). 
Treatment 0.02% SA induced maximum ex ten t of CV 
(%) (29,55) in Pusa Ruby while i t was(28.72)with 0.01% 
SA i n Pant Bahar. 
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Chapter » 5 
S c i e n t i s t s have t r i e d to Induce genlc changes by 
mutagen goes back t o ea r ly days of modern research , Mul le r ' s 
discovery (1927) of the mutagenic e f f ec t s of X-rays had 
opened up new and rap id ly Increas ing f r u i t f u l f i e l d for 
mutation work, Nadson and F l l l l p o v (1925) of the Soviet 
Union had shown t h a t X-rays produced he red i t a ry changes In 
micro-organism. In due course of t ime, chemical substances 
a l so found t o be mutagenic in va r i e ty of organism (Ramanna 
and Natrajan 1965), They were f i r s t appl ied by Sakharov 
( l932) . Now the use of chemicals as mutagen has tecome 
popular for evolving new v a r i e t i e s of economic va lue . During 
mutat ional s tud ies some workers have a l s o t e s t e d the poten-
t i a l of chemical substance for mutagenici ty . There are 
severa l chemical mutagens reported by Auerbach and Robs on 
(1942) and Qehlker (1943). Gaul (1958) ind ica ted t h a t induce 
mutations can produce r e s u l t s s imi la r t o those a t t a i n e d with 
conventional breeding methods. Swamlnathan (1969) has pointe 
out t h a t the major r o l e mutation breeding wi l l have t o be 
sought i n the development of new cropping p a t t e r n s and p lant 
c h a r a c t e r i s t i c s . Now i t has been e s t a b l i s h e d t h a t chemical 
mutagens induce genet ic v a r i a b i l i t y for improving crop plant 
The s e n s i t i v i t y of tomato p lan ts t o d i f f e ren t muta-
genic t reatment was assessed by s tudying the b io log i ca l 
2':^ 
damage such as seed germination, seedling growth and pollen 
fertility and certain quantitative characters in M, genera-
tion. Different nmtagenic treatments used in the present 
in-vestlgation brought about reduction in seed germiriation 
seedling height and pollen fertility. These reduction were 
found to be dose dependent in the present investigation. 
Similar results have also been reported in other crops 
(Jana, 1964; Nilan et al., 1968, Khan 1979; Khan and 
Slddiqui, 1987). 
In the present experiment mutagenic treatments delayed 
the seed germination in both the tomato varieties viz. Pant 
Bator and Pusa Ruby, Many worker had confirmed such situa-
tion that is delayed seed germination due to mutagenic 
treatments. In this regard Vander Veen and Hilderlng (1965) 
reported delayed tomato seeds germination, because it was 
treated with ethylmethane sulphonate (EMS). Similar results 
has also been obtained by Choudhary (1978) in wheat. Favret 
(1963) found that delayed seed germination caused by diff-
erent mutagens may be due to dipresslon in the rate of mitotic 
proliferation. The denatured DNA caused due to mutagenic 
treatment, after some time may be repaired resulting in the 
activation of biological processes involved in germination 
and thus delayed germination is observed (Hutteirman et^  al. 
1978). EMS treated population, delay metabolic process and 
or chromoaomal aberrations. Whereas, in SA, treatments in 
3'i 
addition to initial metabolic disturbances , gene mutation 
might have played a major role. Sanda et^  al. (1978) observed 
that azide Induces no chromosome aberration significantly 
above control. 
In present study reduction of seed germination was 
observed. Maximum reduction in seed germination was noted 
in variety, Pusa Ruby (84%), The dependance of seed germina-
tion on dose was reported in rice (Siddlq & Swaminathan 1968) 
In tomato different chemical and physical mutagens either in 
combination or alone resulted in reduction of seed germina-
tion (Grant et, al, 1960; Dhesi & Nandpuri 1964; Jain et^  al^ . 
and Kausal & Joshi 1983), In mung bean (Subramanlan, 1980; 
Khan 1990) in Safflower (Ramchandran & Goud, 1983) in Barley 
(Nilan et al_.1973 and Kleinhofs et al_, 1974). A decrease In 
seed germination percentage and final survival has also been 
reported by Bhaskaran and Swand.nathan (1961), Goud et al, 
(1970), varietal differences in seed germination was repor-
ted in the study, may be related to metabolic activity which 
depends upon presoaking time the genetic architecture of the 
variety is a potent factor in determining its r^esponse to 
varietal difference were also reported earlier with respect 
to mutagen sensitivity In wheat Goud (1967b), Sorghum 
(Sree Ramulu, 1970), pea (Levy & Aahrl, 1973) and castor 
(Athma & Reddy, 1985). Maximum reduction was noted in Pusa 
Ruby (84%) treated with SX (0,09%) physiological effect of 
SA may be due to decline In assindlation mechanism, Inhibition 
of catalase peroxidase and cytochrome oxidase (KleJ.nhof's 
et aJ^ . 1978). 
Various explanations have been suggested by different 
workers for reduction in seedling growth due to mutagenic 
treatments. Saric et ad, (1961) suggested that accnimulation 
of toxic substances caused by physiological disturbances 
which in turn might have led to delayed meiosia (Si>arrow, 
Moses & Dubov 1952). Several workers have concluded that 
structural damage to chromosome constitutes a major factor 
in growth inhibition (Gray & Read 1950; Sparrow, Moses & 
Dubov. 1952 and Thoday, 1954). 
EMS in contrast to SA produced a stimulatory effect 
on the growth of shoots and roots. This could be due changes 
in auxin level induced by chemical mutagen as sugg€isted by 
Sax (1955). The height of seedlings decreased due to increa-
sing concentration of the mutagens used in experiment. Such 
observation, have been made by Conger and Stevenson (1969) 
in Hordeum, Iqbal (1969) in Capsicum, Rajput (1970) in 
Triticum, Singh et. al, in Vigna in Brinjal by (slddiqui, 
1972 and Salam, 1990), The seedling height decrease was not 
affected in the same was they behave differently to different 
cwjiicentrations of mutagens used. The variety Pant Dahar is 
more resistant to both the treatments. This type oi: 
't 1 
differential response has also been made by Bhatia (i960), 
Nirula (1961), Singh et. a_l. (1978), Cheralu & Reddy (1985) 
in Brinjal, In Hordeum vulgare same observation ha'vre been 
made by Konzak et al_. in (1978). 
The reduction in pollen fertility vfith both the muta-
genic treatment was dose dependent in both the varieties. 
Similar results v^re also reported by Majid (1969) and other 
workers in tomato varieties treated with EMS. Pollen ferti-
lity decreased in M, generation with Increasing dojiage of 
mutagens. Mutagenic dose dependency was also reported by 
Yamaguchi (1963), Sharroa (1970), Goud et^  al^ . (1970), Khan 
& Hashim (1978) \ The dES treatments reduced pollen fertility 
that is sterility induced by dES. This was reported by Sato 
& Oaul (1967) in brinjal. Induction of sterility has taken 
place due to gene mutation or invisible deficiencies, chro-
mosomal aberration following EMS treatment in brinjial reported 
by (Natarajan & Upadhya 1964; Nereker 1977, Orover and Virk 
1986). The two varieties of tomato (Lycopersicon esiculentum 
Mill.) var, pant Bahar and Pusa Ruby responded differentially 
to both the rraatagenlc treatments similar influence of genie 
status on pollen sterility was also reported by Asha & Mayar 
(1986) in Capsicum. Differential response of two v£irieties 
with regard to seedling injury and pollen sterility in the 
present study is in agreement with the observations! made by 
Singh et_ al.. (1978) in Pennisetum. The genetic arctiitect of 
the organism Is a potent factor in determining its response 
4 ; ! 
to niu,tagens (Chandola 1968 and Goud et^ , aj^ . 1970), 
The data collected and analysed for various quantitative 
characters In M^^ generation showed marked variation in treated 
poluation over control. The mean nuniber of fruit/plant inc-
reased in treated population. Plant height showed a signifi-
cant increase in variety Pant Bahar with both the mutagenic 
treatments. Khan (1983) reported that mean plant height 
increased drastically in single treatment, Sree-Ramulu (1974). 
Sharma & Sharma (1982) and Khan (1982) have reported a decrease 
in the mean values of various traits in M. generation. Sahai 
6c Dalai (1974) studied an increase in the values of coaffi-
cient of variation for most of the characters of Safflower 
in M generation. These reports supports the findings of the 
present investigation as mean values of days to flowering days 
to maturity numbers of branches per plant and girth of the 
fruit and fruit weight decreased with increased mutagenic 
treatment. The delay in flowering may be attributed to meta-
bolic disturbances in floral harmones leading to direct effect 
to days to maturity. The variation obseirved for all thti seven 
quantitative characters due to mutagenic treatments indicates 
the potential usefulness of mutation breeding for the Impro-
vement of this vegetable crop. The extent of variability 
produced by the two mutagens differed in their action. 
Enlargement in range of variability for plant yield and its 
attributes of the treated populations le indicative of the 
't,\ 
wides scope for selection. Although roean shifted on either 
side in case of yield and yield components. 
In the light of above discxission it can be concluded 
that VBrious biological injuries caused and induced by 
chetnical mutagens are mostly dose dependent, mutagen type 
used, genotype of material under study and other factors 
involved in inducing mutation. Chemical mutagens can also 
induced mutable variation in M- quantitative characters. These 
mutational changes might be either expressed only in M-
generation or in subsquent generations, along with segrega-
ting characters caused by the mutagen. 
,^^TA;1 
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Chapter - 6 
k b r i e f account o£ the work done has been surrenarized 
below t 
Descript ion of p lant economic as vwsll aa n u t r i t i o n a l 
importance of tomato with main objec t ives of present s tudy , 
review of l i t e r a t u r e , experimental mate r ia l and reisearch 
techniques appl ied during the work i s being presented in 
the d i s s e r t a t i o n . 
Effect of d i f f e r en t chemical mutagens l i k e dES and Sh 
cm tomato p lan t has been inves t i ga t ed on the pararieters such 
as seed germination and seed l ing growth, A dose d€»pendent 
reduct ion i n seed germination and seed l ing growth have been 
recorded. S e n s i t i v i t y of v a r i e t y pant Bahar and Pusa Ruby 
t o mutagens i n terms of percentage i n h i b i t i o n and in jury 
has been e s t a b l i s h e d . 
LD50 dose of dES and SA for the v a r i e t i e s pant Bahar 
& Pusa Ruby of tomato plant have a lao been ©valuat;ed. I t 
was 0.34% and 0.46% r e s p e c t i v e l y with dES and 0.0!;9% and 
Go038% in the above v a r i e t i e s with SA t r ea tmen t s . Effect 
of chemical mutagen on pol len f e r t i l i t y have l;>een observed, 
A d i f f e r e n t i a l response of two v a r i e t i e s t o chemical muta-
gens was noted. A dose dependent t rend of pol len f e r t i l i t y 
in response t o chemical mutagen have been observe(3. 
4-;-. 
Various M- quantl tat lvo characters w«ro s t a t i s t i c a l l y 
cialculated to asaes s ignif icant change in t reated population 
over control . The characters v iz . plant l-)eight, days to 
flowering, days to maturity, number of branches per p lan t , 
number of f ru i t s per p lan t , f ru i t g i r th and f ru i t weight, 
vrere selected for quanti tat ive s tudies . S t a t i s t i c a l analy~ 
s is have shown no def ini te trend in above quanti ta t ive 
characters but the parameters have shown a s ignif icant 
change over control . Increase in maximum plant height was 
obseirved in Pusa Ruby t reated with 0,02% SA« A delayed 
flowering noticed in a l l the treatments with both the tomato 
v a r i e t i e s . Days of roaturity did not shown sigiiifleant change, 
s imi la r ly , no signif icant variat ion was observed iin number 
of branches/plant and number of f ru i t s per plant. Frui t 
g i r th and f ru i t weight have shown a negative mean ishift 
in moat of the treatments. Results obtained has beian d i s -
cussed on the basis of ea r l i e r finding of other worKers 
with different crops. 
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